In the spirit of the resource-based view (Dierickx and Cool, 1989; Warren, 2002) , resources can be treated as "stocks" that are used by the firm in its activities. Managerial actions influence, both directly and indirectly, the quantities of the resource stock by "filling" or "emptying" them. Consequently, it is important for the organization to have a measure of the state of the resource stock, as well as an understanding of how different actions affect their level. In this sense, for any managerial measure to be useful, it should be operation-oriented, and not simply an indicator of past performance. The Reputation Quotient (RQ) is based only on perceptions of firm behavior and does not address the organizational activities that influence its development. This limits the applicability of the RQ alone to be a dynamic performance measure. In this paper, we propose an alternative approach to investigating organizational performance and reputation, the Data Envelopment Analysis (DEA) methodology. The approach is described by means of an example based on data similar to that employed in the RQ. The implications for applying it to the six attributes that define the Reputation Quotient are discussed. The results of a DEA investigation can lead to an assessment of the internal operational aspects of reputation and thereby can assist practicing managers to better utilize this strategic resource.
Introduction
"The first step is to measure whatever can be easily measured. This is OK as far as it goes. The second step is to disregard that which can't easily be measured or give it an arbitrary quantitative value. This is artificial and misleading. The third step is to presume that what can't be measured easily really isn't important. This is blindness. The fourth step is to say that what can't be easily measured really doesn't exist. This is suicide." (Yankelovich, 1972) Reputation is both a complex and increasingly relevant construct upon which managers and academics are focusing their attention. The Reputation Institute (RI), through its work, has identified 20 indicators that are used as the basis for their reputation quotient (RQ). This is an important measure, but it is also unbalanced because it is based solely on external ratings. It provides no insight into how the organization combines the factors to produce the perceptions of the firm that result in the RQ. In this research, we propose an approach that builds on the work of the RI by using their reputation attributes and data and applying an alternate quantitative methodology that enables us to compare organizations on the basis of their "relative efficiency." It is reasonable to hypothesize that the resulting efficiency measures will be positively correlated with the RQ Like beauty, reputation may well be in the eye of the beholder. However, we feel that by comparing organizations on their efficiencies of use, managers and academics will be able to understand the internal processes by which reputation is built and maintained; the inner beauty if you will. Our focus is on those issues over which management (in principle) has control. This perspective is consistent with the dynamic resource-based view of strategy (Warren, 2002) and points the way for managers to actively manage this "soft" resource. Kay (1993) defines four distinctive capabilities that he claims give an organization competitive advantage. These are architecture, reputation, innovation and strategic assets. In this research we look at one of these,reputation, recognizing that none of them are mutually exclusive. Competitve advantage accrues to the firm through reputation because it is: 1) rare, 2) valuable, 3) not substitutable and 4) difficult to copy. These characteristics are sometimes referred to as "VRIN" -Valuable, Rare, Inimitable and Nonsubstitutable (Eisenhardt and Martin, 2000) -and denote the competitive advantage a firm obtains from its dynamic capabilities, i.e., the things it does best.
Reputation is undoubtedly an important issue for firms, and it is often referred to as an intangible asset. However, there exist different criteria for defining intangible assets.
According to Roberts (2002) , in order to be recognized and classified as an intangible asset, the following accounting criteria need to be met:
a) The asset must be identifiable, controlled and clearly distinguishable from enterprise goodwill,
b) It is probable that future economic benefits attributable to the asset will flow to the enterprise, and
c) The cost of the asset can be measured reliably.
These requirements apply whether the asset is acquired externally or generated internally (IASC, 1998) .
Reputation is frequently not clearly distinguishable or separable from its context or other assets. It is not owned by the firm as if it was a product, it does not allow return-onreputation computations similar to discounted cash flow calculations on equipment, and its cost cannot be measured because image or reputation is not part of the general ledger accounts. Low and Kalafut (2002) , on the other hand, list 12 intangible assets of an organization, which include brand and reputation. These assets are not on a balance sheet or income statement, but they do add to value creation, and, according to the authors, they can be managed and quantified. Europe. The Reputation Quotient, which is the basis for this paper, is the newest entry to these international barometers.
Common to these barometers is that they rank organizations according to a list of what they refer to as "reputation attributes". Bromley (2002) refers to these types of barometers as league tables,are generated from large samples of respondents of different kinds who rate a selection of companies on various attributes relevant to corporate success. They are valid tools from which stakeholders can gather impressions of organizations based on quantifiable data. The data can be used for benchmarking, or comparing a firm against industry averages or against the industry leader, thus providing information for strategic planning.
Critique of the reputation quotient
Organizational performance is a complex and critically important multidimensional construct. There are many stakeholders that are interested in performance measures such as those that relate specifically to the profitability of the firm. Managers, however, may be more interested in measures that reflect a range of internal factors that influence performance.
In thinking about organizational performance, it is important to keep in mind what the concept 'performance' entails and what this means with respect to measurement. Recognizing that organizations are systems of productive assets (including individuals and tangible and intangible assets) that come together for, among other things, obtaining economic advantage, the relevant performance measures should then compare the value of the organization's output by using the productive assets with the value that the asset owners expect to receive (Barney, 1996) .
Traditional single value performance measures (such as financial indicators) are popular as they are easy to observe and to understand. However, they have problems that make them incomplete and therefore unreliable as a sole basis for assessment. Among these problems are the insensitivity of financial measures to intangible assets and the fact that they do not address the fundamental value-creating activities upon which the firm relies to create value. Additionally, financial measures are based on past performance and are not forwardlooking; not a desireable feature in a turbulent environment.
Applying a multiple stakeholder approach to performance measurement fulfils the conceptual definition of organizational performance. Tools such as the balanced scorecard (Kaplan and Norton, 1996) are current implementations of these broad-based measurement systems. One advantage of the balanced score card is that its basis lies in the explication of the processes that create value for the organization. It gets managers thinking about the fundamental value creating activities.
As a single number measure of performance, the RQ is limited in the guidance that it The six attributes represent different and important clusters of resources and competencies that are employed by organizations in their activities. As all firms are unique, one can assume that there will be differences in the emphasis that is placed on the attributes.
However, this is not reflected in the RQ. Consequently, the reputation quotient, while useful in some ways, is limited as a management tool by the simple fact that it provides no sense of how the firm values (or employs) its resources and competencies. In the following section we propose an alternative methodology, Data Envelopment Analysis, that builds on the attributes and provides a means of ranking the firms, yet also gives more detailed information about the importance of the attributes. This latter feature should be of special interest to reputation managers.
The Data Envelopment Analysis approach to performance measurement

Background and issues
Data Envelopment Analysis (DEA) is a linear programming-based method for computing performance of generic 'decision making units' (DMU); decision-making units can be firms or subunits within a firm. What is common is that they take in a number of inputs, subject them to transformations and produce a number of outputs. For example capital, labor and fixed assets are inputs that are transformed into outputs, normally in the form of products, profits, and satisfied customers. The DEA approach computes a measure of relative efficiency for each DMU, interpreted as the ratio of a set of outputs to a set of inputs between the target DMU and its cohorts, the units it is compared against. This can be one firm or subunit's efficiency against all other firms' or subunits' efficiencies.
The DEA methodology was originally developed by Charnes, Cooper and Rhodes (1978) and found initial application in comparing public sector decision-making units, such as public schools, medical facilities, and police stations, as well as in private sector applications such as bank branches. These studies investigated performance of similar units to identify best practices and to provide assistance to less well performing units in order for them to achieve better performance as compared to the higher performing units.
As mentioned above, efficiency is generally defined as the ratio of outputs to inputs, with the greater the output the greater the efficiency. For more complex systems the term is expanded to the ratio of a weighted sum of outputs to the weighted sum of a set of inputs. The assignment of weights is a central issue in computing the relative efficiency, however it is unrealistic to assume that a common set of weights will apply to all DMUs. The input and outputs of any complex system, such as an organization, may be incommensurate, and that makes direct comparisons of systems difficult. By arguing that each DMU has its own value system that guides its input-output process (Boussofiane, Dyson and Thanassoulis, 1991) , the problem of establishing a common weight system can be avoided.
A basic DEA study produces the following information.
• It identifies the efficient frontier, or envelopment surface, of the 'best practices' firms.
• It calculates an efficiency measure that reflects the distance of each firm from the best practices frontier.
• It provides projections for each inefficient firm, those below the efficient frontier, in the form of targets to be achieved in order to become efficient.
• It identifies efficiency reference groups, called a 'peer group,' which is defined by a subset of the efficient firms that are closest to the inefficient firm under evaluation.
Other studies can be linked to the results of a DEA study. Some possibilities include:
• Detailed studies of different types of inefficiencies.
• Calculation of economies of scale.
• Setting realistic and achievable targets for inefficient firms.
• Investigating managerial tradeoffs that have resulted in inefficient scores.
• Statistical analyses of relationships to environmental variables, technological differences.
• Changes in efficiency and reputation over time.
• Triple bottom line potential by including specific corporate social responsibility indicators.
Theoretical basis
DEA is an alternative approach to extracting information from a set of observations about a population of interest. Rather than taking a parametric approach to constructing a regression plane through the set of observations, DEA is a nonparametric methodology that considers each observation and optimizes on each with the objective of computing a frontier of Pareto efficient DMUs (Charnes, Cooper, Lewin and Seiford, 1994) . This method stands in contrast to the concept of the 'average' DMU resulting from other traditional parametric approaches such as regression analysis.
The general model of a DMU is shown in figure 2. Performance is based on the DMU converting several input variables, or 'costs', x 1 , x 2 , into output variables, or 'benefits', y 1 , y 2 , DEA is claimed to be an "objective" evaluation technique because of its straighforward LP-based calculation procedure. However, an element of subjectiveness enters the analysis through the selection of the input and output factors. This decision is very important and must be carefully considered in the design of the analysis. We are interested in comparing six banks as the decision-making units. Using only the inputs Price and Quality and output Reputation, and employing a commercially available DEA program, the banks have the following relative efficiencies. The target values are computed from Njord Bank's peers, banks that are similar to it, but which are 100% efficient. In this case the peer bank is Balder Bank. In a larger sample, the peer group will be a select subset of the efficient firms in the neighborhood of the analysis DMU. The target values for inputs and outputs are based on a linear combination computed from the characteristics of the peers. In this case, for Njord to become efficient with respect to its peers, it must reduce its "consumption" of the two input variables Price and Quality, as indicated, and increase its "production" of Reputation.
Important questions remain, however. The first is whether or not these adjustments can be made, and the second is how are they to be accomplished? Further, even though the analysis identifies what changes need to be made, nothing is said about the feasibility of making these changes or how. These remain for management to consider, but DEA gives them clear targets.
The final output of a simple DEA run is the weights table, which indicates the relative importance of the input and output variables in computing the efficiency scores. These are completely "objective" in the sense that they are computed by the LP algorithm in optimizing DMU efficiencies. There is no subjective element in this calculation beyond the actual selection of input and output variables by the analyst, which is very important. Thus the results, the calculated weights, may be at variance with management's intuition about the priorities or importance placed on the inputs and outputs. Subsequent discussion of the weights can lead to refinements in the weighting where constraints may be placed on the weights that more accurately reflect the importance of the inputs or outputs.The analysis can then be rerun to investigate the effect of new constraints on the efficiency calculations. Table 3 : Weight assignments to bank inputs and output
The attribute weight table is an important output of a DEA study (Doyle and Green, 1994) . We see that it is possible for firms to achieve efficient performance even though they have different individual attribute scores, as is the case for Odin and Balder banks. By using only the efficiency scores as the ranking criterion, use of DEA provides us with no more information than the situation where two firms have the same RQ and are tied on the ranking.
The advantage of DEA is that it also computes the weights for the inputs and the outputs that This has been a very abbreviated presentation of a methodology that has considerable power to evaluate and analyze organizational performance. The literature of DEA has exploded in recent years as the technique finds more application as an alternative means for monitoring organizational performance (Seiford, 1990) . It is in this spirit that we propose its use in the evaluation of organizational reputation.
DEA and analyzing the components of reputation
Applying DEA to the RQ data Unfortunately, actual data from the Reputation Institute was not available so a realistic example that directly compares the two approaches was not possible to develop. However, we shall continue to use the bank data set introduced in the previous section to illustrate the application. Table 4 summarizes the results of the comparison between the RQ method and the DEA approach, and also includes the ranking from the most recent Customer Barometer study. We have calsulated a "RQ" type measure for the banks based on the Reputation
Institute's method of averaging the scores on the reputation attributes. Here we simply averaged the scores on the two input and one output variable. These values are presented in the "RQ" Average column of the table. The following columns give the rankings by the three methods.
With one exception, there are no dramatic differences in the bank rankings as given by the three methods. The "RQ" Average and the Customer Barometer are the most similar in that there is a slight shifting among the banks between the best and the worst. Still, there is agreement on half of the banks. The DEA ranking, based on the relative efficiency, also largely agrees with the "RQ" and Barometer rankings (again, three of six are the same), but sharply disagrees on the case of Odin Bank. This bank is poorly ranked by both the "RQ" and the Barometer approaches, but it ties for first place with the DEA. In this particular case, the Odin Bank, which is the lowest ranked of the six banks on both the "RQ" and Customer
Barometer rankings is in fact a very well performing bank. This highlights the danger of placing too much weight on single-measure performance indicators. It also supports our claim that more nuanced approaches are required in order for firm managers, or investment managers, to best carry out their responsibilities. 
Bank
Selecting the input and output variables
An important task in defining and applying a DEA model to studying reputation lies in the specific assignment of the reputation attributes as inputs and outputs to the firms under consideration. The validity of the reputation attributes has been discussed elsewhere (see Fombrun, Gardberg and Sever, 2000) . We propose an assignment of the reputation attributes to input or output variables in table 5. This results in a four input, two output model. It is important to recall that DEA software allows redefinition of variables in order to study the effect of alternative model forms on reputation ranking.
Input attributes Output attributes
Workplace Environment
Financial Performance
Vision and Leadership Social Responsibility all prerequisites for functioning; in other words, they are inputs to a process that results in the formation of a reputation. On the other hand, emotional appeal and financial performance are elements of how others outside the firm assess the functioning of the firm; in a sense they are outputs. These can be seen as the outcomes upon which a reputation assessment is based.
Together, the inputs and outputs interact within the 'black box' of the DMU to create a reputation. What goes on inside the box is a complex transformation process; the attribute weights provide additional information about the values that guide the process. Managerial judgment and understanding of the dynamic architecture that guides resource decisions are the other aspects that the DEA method supports.
With this input-output classification, the attributes can be used as the basis for a DEA performance assessment. The unavailability of the RQ data prevents us from presenting a more realistic example, but what can be hypothesized is that the relative efficiency measure from the DEA is correlated with the RQ. A comprehensive comparison of the two methodologies would involve performing a DEA study on a full industry. The efficiency-RQ correlation can easily be tested and the additional information rergarding the attribute weights can be used as the starting point for in-depth case studies of selected firms.
Conclusions
As the example used here shows, DEA yields a measure, the relative efficiency, which can be used in a manner similar to the RQ, establishing a ranking of performance. If that were all that DEA had to offer there would be little reason for proposing it as an alternative to an already well-established performance measure. However, the DEA approach gives more information, in the form of the weights associated with the variables, as well as the possibility of redefining the analysis model to understand better the attributes' effect on reputation performance. Together, these features of DEA make it a useful technique for both ranking, as well as for guiding managerial inquiry into the reasons for performance levels.
The importance of measurement is beyond doubt, as succinctly expressed by The alternative approach to investigating reputation proposed in this paper, the Data Envelopment Analysis methodology, will contribute to the work on organizational reputation in several ways. First, it introduces a powerful methodological approach that is uniquely suited for analysing the type of data that characterizes reputation measurements. Second, the results of a DEA study provide important and valuable insights as to how organizations implicitly weight the variables that are selected in the model as the basis for the analysis.
This allows a more direct and detailed comparison of the organizations and can serve as a starting point for more in-depth studies of how firms manage their reputations. Finally, DEA provides a framework for benchmarking and monitoring changes in firms' reputation measurements over time. The dynamic behavior of a firm's reputation may then be linked to managerial or other types of performance that can lead to better understandings of how reputation is formed, developed or lost.
In the absence of access to the RI database, we have illustrated the methodology with a small example that indicates how the technique can be applied. We propose that the six attributes that form the basis for the Reputation Quotient can be thought of as inputs and outputs that are related to organizational behavior. The DEA method then allows direct comparisons of how firms implicitly weight the attributes and what effect this has on the perceived efficiency of usage, which may be compared to the RQ index. The extensive application of DEA to the general issue of performance measurement assures a solid theoretical and empirical basis for applying this method to the strategic management of reputation.
